



The flowfield around a helicopter rotor in forward flight is intrinsically 
unsteady and contains many complex interacting flow phenomena. As a consequence 
experimental investigations are difficult to perform, difficult to interpret and costly. 
There is a clear need for reliable computational methods whose uncertainties are less 
than those of experiment. In this paper computational methods currently available for 
the solution of problems in rotor aerodynamics are examined and the current direction 
of research in this field identified. 
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1. Introduction. 
Methods for the calculation of the flowfield around helicopter rotor blades are 
much less well developed than those which are available to the fixed wing 
community. The major reason for this is the overall complexity of the flow physics 
which must be modelled which include varying freestream Mach number, varying 
incidence, dynamic stall and strong vortex interactions. At the present time the 
majority of codes which are in routine use for rotor aerodynamics are based upon the 
full potential equations, with coupling to wake analyses and boundary layer codes for 
lifting flows. Such codes contain considerable approximations to the flow physics and 
are incapable of predicting the flow behaviour on the retreating blade. In recent years 
work has been done to improve the physical modelling using the Euler and Navier- 
Stokes equations. 
This paper begins with an introduction to the basic physical flow processes 
which any reliable (and complete) numerical method must seek to model if the rotor 
flowfield is to be calculated correctly. The solution of simplified forms of the basic 
equations of fluid dynamics is then considered in brief, followed by a more detailed 
analysis of solutions to the Navier-Stokes equations for rotor aerodynamics. 
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